Pharmacogenetic screening of the gene deletion and duplications of CYP2D6.
Cytochrome P450 (CYP) 2D6 is one of the most important enzymes involved in the metabolism of drugs. Multiple, clinically relevant, genetic variants of this gene have been identified and, among them, a gene deletion as well as multiplications of the gene. These large structural mutations in CYP2D6 occur at a relatively high frequency in several populations. Genotyping of CYP2D6 could therefore be applied to individualize drug therapy to improve therapeutic efficacy and decrease adverse effects in patients. However, a prerequisite for the pharmacogenetic screening of CYP2D6 in a clinical setting is the development of fast, reliable and cost-effective techniques for the routine genotyping of patients. In the case of CYP2D6, besides the general problems that arise in the detection of large gene deletions and multiplications, the presence of two highly homologous pseudogenes, CYP2D7 and CYP2D8, forms an extra challenge. This review provides an overview of the techniques that have been described to detect the CYP2D6 gene deletion and multiplication: Southern-blotting RFLP, long-template PCR, and real-time PCR. Of these techniques, real-time PCR is the only technique giving quantitative information about the exact copy number of the gene. Considering all of the other advantages of this method over other methods, such as cost-effectiveness and suitability for high throughput screening, real-time PCR is the most promising method for the genotyping of large structural alterations in the CYP2D6 gene in a routine clinical setting.